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CHAPTER I 
The Introduction 
(1) General Aims of Education: If society and 
the individual are to interact for the welfare of each, 
neither can remain static. Each must maintain sufficient 
flexibility to permit adjustments to inevitable changes. 
Without this flexibility there is sure to be stagnation, 
conflict, and perhaps a breakdown. Besides serving as an 
agency for conserving and bringing to the individual the 
heritage of the past, education must be the means of add¬ 
ing something to that heritage. In brief, it must serve 
as an agency of progress; it must prepare the individual 
to be competent and willing to take part in the continu¬ 
ous reconstruction of the patterns of living in order 
that he and the remainder of the social group may find 
greater happiness. 
The fundamental aim of education in a democracy be¬ 
comes, therefore, the preparation of each individual to 
participate in the continuous reconstruction, improvement, 
and enrichment of the patterns of individual and group 
1 
living. 
(2) New Trends in Education: As new facts are 
discovered in any of the basic fields of knowledge under¬ 
lying educational philosophy, corresponding revisions must 
be made in the formulation of educational principles and 
values, in so far as these are affected by the new informa- 
1. Reeder, W.G. First Course in Education p. 74 
3 
tion. Similarly, educational practice is profoundly in¬ 
fluenced by social, economic, or political changes which 
present new problems for the educator and call for modi¬ 
fied procedures planned and administered in accordance 
with a vigorous educational philosophy. The present de¬ 
cade is distinctly an era of such change, bringing a cor¬ 
responding group of problems for the educator, and test¬ 
ing in a searching way the adequacy and adaptability of 
his philosophy. It seems appropriate to call attention 
to some of the evolving educational trends which are like¬ 
ly to claim the earnest attention of teachers during the 
2 
coming transition years. 
(3) Less Vocational Specialization: A more gen¬ 
eral and comprehensive type of vocational preparation is 
tending to replace the traditionally narrow one. There is 
need for a vocational education which will provide the in¬ 
dividual with a wider scope of activity, a broader mental 
grasp of the social implications of his work, and a more 
extensive application of his training. This broadening 
trend has been motivated by modern economic and industrial 
readjustments, and by the urgent necessity in many cases of 
rehabilitating misfit specialists into a different kind of 
technological set-up from that for which they had been 
so thoroughly and carefully trained. In our rapidly chang¬ 
ing industrial life vocational preparedness, except in a 
general way. Is very difficult. Vocational flexibility 
has recently been found much more practical than special- 
2. Thomas & Lang, Principles of Modern Education, chapter 18 
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ized training for a particular type of work. Since spe¬ 
cialization along one line must of necessity be at the 
expense of other lines, and since certain vocational ac¬ 
tivities are being greatly modified or becoming obsolete, 
yesterday*s special fitness may become tomorrow!s unfit¬ 
ness. 
(4) New Place of Subject Matter: Another wide¬ 
spread tendency which still arouses controversial rever¬ 
berations is that which seeks to break down traditional 
distinctions between school subjects as to segregated con¬ 
tent. In the elementary school, where all the subjects 
for any particular grade are usually taught by the same 
teacher, progress in unifying materials from various sub¬ 
jects around some important focus of interest has not been 
especially difficult. At that level, there has already 
been, a fair degree of such integration very generally ac¬ 
complished wherever#r a sympathetic administration and com¬ 
petent teachers have made the attempt. The issue is much 
more warmly contested in the secondary schools where the 
traditional sanctity of certain high school subjects and 
the specialized training, as well as narrowed interest of 
most teachers, constitute difficult barriers to any very 
extensive crossing of borders in a new union of materials. 
Even those teachers willing to make an earnest effort find 
it hard to change fixed habits of thought and practice in 
regard to accustomed sequences and categories of subject 
matter. On the other hand, the growing conviction that 
much of the content in traditional secondary school sub- 
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jects fails to function in any vital way in the lives of 
the pupils has provoked an insistent and very general de¬ 
mand that such subject matter be re-evaluated in the light 
of modern needs, and that those parts found worthy of re¬ 
tention be given coherence and significance in a way com¬ 
prehensible to the pupil in the light of purposes and 
values which he can accept. 
This obligation has received such general and sympa¬ 
thetic recognition from thoughtful educators that experi¬ 
mental curricula are now being developed and tested, on 
a nation-wide scale, in a great number of cooperating se¬ 
condary schools. In practically all these schools, the 
experimental procedure involves integration and regroup¬ 
ing of subject matter around significant centers of inter¬ 
est, thus developing comprehensive units having component 
material drawn from various subjects of fields of learning. 
The methods by which this new approach to'subject matter 
is made vary rather widely. In fact, the variety of exper¬ 
imental procedures holds great promise for the establish¬ 
ment of comparative values. The sympathetic and coopera¬ 
tive attitude on the part of most colleges and universities 
toward this movement, with at least temporary modification 
of admission strictures, removes the chief historic obstacle 
3 
to changes in the content of high school subjects. 
(5) Some Phases of Subject Matter in Arithmetic: 
Reorganizing the field of study in elementary mathematics 
is a process that has extended over many years. More re¬ 
cently extensive studies and investigations have pointed 
3. Ibid p. 261 
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out the waste and futility of teaching topics and problems 
that are practically never used in ordinary business and 
social life. Gradually the work has been greatly simpli¬ 
fied by dropping or minimizing such topics as alligation, 
cube root, complex and compound fractions, partial pay¬ 
ments, the less frequently used tables, compound propor¬ 
tion, and similar obsolete material. Moreover, the sub¬ 
ject matter remaining has been simplified by breaking down 
the traditional divisions between topics. For example, 
cases in percentage are reduced to the one principle of 
"factor times factor", and profit and loss has no claim 
as a separate topic but is included in the applications 
of percentage. 
The reorganization of the field of study is more than 
a concession to business utility. It seeks to include those 
mathematical phases of our social and economic life that 
aid a child in understanding and interpreting the community 
life of which he is a potential part. For this reason, 
many more problems than heretofore, definitely embodying 
business practices and social situations, are included as 
well as discussions and descriptive material relating to 
such topics. 
In the reorganization of mathematics there has been 
a growing tendency in late years to enrich the field of 
study by introducing simple work in algebra and applied 
geometry. Gradually a few simple algebraic symbols and 
principles are being made an integral part of the arithme¬ 
tic work of the grammar grades. In the solution of the 
more difficult problems, equations, graphs, and algebraic 
7 
formulae are used to simplify the v;ork. Algebra, as it 
is functioning in elementary mathematics at present, how¬ 
ever, is more a method than a subject. Geometry, on the 
other hand, is an outgrowth of the work in practical mea¬ 
surements and mensuration. The aim is to present a few 
of the more important geometrical concepts, such as the 
meaning of the terms perpendicular parallel, right angel,1 
and through simple construction the properties of triangles 
and parallelograms, congruent and similar figures. No at¬ 
tempt is made to teach Euclidian geometry. The work does 
not go beyond constructional and concrete geometry. 
Accompanying this reorganization of the subject mat¬ 
ter of elementary mathematics, and in fact a part of it, 
is the notable tendency of an increased emphasis upon skill 
in the essentials. 
The third definite result of the new practical point 
of view is seen in the adjustment of methods to the inter¬ 
ests, needs, and mental maturity of the child. Instead 
of leading the child blindly through years of meaningless 
abstract problems, we have come to follow a child’s inter¬ 
ests and needs in selecting problems related to the home, 
the school, and the community. The method of presenting 
these conforms to the physchology of learning. The recog¬ 
nition of the instincts for play and activity and the laws 
of interest, association, and habit formation are clearly 
shown in both subject matter and methods. Number concepts, 
ideas, and processes are built up through plays, games, dram 
atization, and motivated activities. At first, in the lower 
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grades, problems growing out of the child*s immediate en¬ 
vironment build up and enlarge the application of number 
ideas and processes and serve as a background for the formal 
work. Later in the grammar grades, community problems of 
a more complex nature give still wider scope to the mathe¬ 
matical training and lead the child out with a more effi¬ 
cient equipment into the world about him. 
These three results that have grown out of the demands 
/i : / 
of business utility ana social efficiency are reflected, 
more or less clearly, in many of the recent texts. The 
best of these represents a union of the two elements--a 
proper knov/leage of the subject in its relation to our econ¬ 
omic and social needs and an understanding of the mind of 
the child. Formerly, the author was content with a logical 
scientific presentation on the subject; now he not only 
writes for the purpose of teaching the child, but he tries 
to relate the subject natter to the present and future needs 
of the child. Though still retaining some of the tradition¬ 
al material of the older books, the newer texts have made 
rapid advance in reorganizing the subject matter and methods 
4 
of presentation to meet modern social and economic demands. 
(5) Summary; It has been my contention that 
though we have made rapid advances in reorganizing the sub¬ 
ject matter and methods of presentation, the fundamental 
operations carried out by the child in arithmetic are mech¬ 
anical. Therefore, there is a transition period the child 
goes through, wherein the subject matter becomes more mean- 
4. Summary of Educational Investigations Relating to Arith¬ 
metic, Bruswell, G. T. and Judd, C. H. 
ingful. In order that the time in transition be decreased 
an effective remedial program should be of great value. 
Although there are remedial programs carried out in 
individual classes, there is no general remedial program 
for the respective grades. It Is my belief that such a 
program should bring about a marked improvement in the 
understanding of the fundamentals of arithmetic. 
— 
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CHAPTER II 
Outline of Problem 
In my teaching of Algebra, I have found that much 
of the difficulty with the subject by various students 
was because of the inability to handle simple fundamen¬ 
tals in arithmetic. However, after spending some time on 
review exercises and drills in my classes, most of the 
arithmetic difficulties were eliminated. Therefore, it 
was my desire to carry this idea out on a larger scale. 
(1) The Problem: How do pupils in grades seven 
through twelve in Enfield, Connecticut, compare in arith¬ 
metic achievement with national norms, and what is the 
effect of remedial work with the lowest class. 
(2) The Subjects: All pupils in grades seven 
through eight and the pupils in the academic mathematics 
courses in grades nine through twelve in the town of 
Enfield, Connecticut, took the test. The number of pupils 
taking it were 242 girls and 345 boys. 
The schools from which these pupils were taken are 
the Alvin D. Higgins School in Thompsonville, the Brainard 
School in North Thompsonville, the Hazardville Grammar 
School, and the Enfield High School in Thompsonville. 
(3) The Material: The material used in testing 
was the Schorling-Clark-Potter Arithmetic Test. The test 
is comprehensive, including the much wider phases of com¬ 
putation used in every day life. It not only measures 
skills with whole numbers, but it also involves the various 
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steps by which skills are built up in the less frequently 
measured subjects of common fractions, decimals, percen¬ 
tage, and denominate numbers. 
The test is divided into six parts; namely, 
1. Addition 
2. Subtraction 
3. Multiplication 
4. Division 
5. Fractions, decimals, per cents 
6. General list 
Each part was weighed as follows: 
#1# 10 points 
#2. 10 points 
#3. 17 points 
#4. 16 points 
#5. 37 points 
#6. 10 points 
which all totals to 100 points. On the basis of number 
of problems and points offered for each section, each pro¬ 
blem was worth one point. 
The Test is offered in two forms; namely. Form A and 
Form B, and each has been checked by the criterion of social 
use. 
In the remedial program, exercises, drill forms, and 
flash cards were used in carrying out the work. 
(4) The Procedure: To procure a test for my pur¬ 
pose, I wrote to several companies for sample copies. After 
careful consideration as to the contents of the text, I 
finally decided to use the above test published by the World 
Book Company. 
Upon receiving the tests, I contacted the various 
school principals and arranged a schedule, whereby each 
school was tested within the one day. With the assistance 
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of the principal of the particular school we were testing, 
and a fellow teacher of the high school, the test was admin¬ 
istered. 
After correcting the tests and calculating the medians 
for each grade, I compared them with the national norms 
found for the test, and determined from that my lowest class. 
Besides calculating the norms for each class, I con¬ 
structed the following tables, individual totals made on 
test, class average made on each section, comparison of 
totals made by lowest class on Form A and Form B, and table 
showing the overlapping that occurs in the various grades. 
These tables will be found in a later chapter. 
The lowest class being determined, it was necessary to 
start the remedial program. In order to carry out the re¬ 
medial program, arrangements were made to teach the four 
classes which contained this low group, every afternoon for 
three weeks. The length of time spent in each class was 
fifty minutes per day. 
Since the remedial work was carried out during the 
regular session, it was unnecessary to arrange the classes 
any differently. 
However, before starting these sessions, I administer¬ 
ed Form A of the test again to note any change that had 
taken place since the first time the test was given. Then 
when Form B was given at the end of the remedial programs, 
the results were compared with the scores made on Form A 
14 
taken the second time. The actual progress made because of 
the remedial work was then measured. 
The results of this remedial program will be found in 
Chapter V. 
OVERLAPPING IN ARITHMETIC ABILITY 
16 
CHAPTER III 
Overlapping in Arithmetic Ability 
The most obvious fact arising from the testing pro¬ 
gram undertaken in this study was the large amount of over¬ 
lapping in the abilities measured by the tests. That is 
to say, many pupils in the upper grades tested were lower 
in arithmetical ability than the median of the grade seven 
class. Since the matter of overlapping bears such a def¬ 
inite relationship to the amount of remedial work required, 
it appeared necessary to consider the matter is some de¬ 
tail. This has been done in this chapter. The separate 
sections of the test are considered in turn. 
(1) Addition: The first section on the test mea¬ 
sured ability to do simple addition exercises. There were 
ten exercises in all. The number of pupils in the various 
grades having correct answers for these exercises is shown 
in Table I. 
The median scores for the various grades are approx¬ 
imately 5.0, 6.2, 8.7, 7.8, 8.3, and 9.5. The progress of 
the grades appears rather continuous from seven through 
nine, but after that point, the progress stops—even show¬ 
ing a regression in grade ten. The median score for grade 
seven if five. The number of pupils not equalling this 
score is later grades is thirty-eight, seven, eleven, two, 
and zero. Any pupil not reaching this grade seven median 
in grade eight or beyond would appear to be in need of re¬ 
medial work in addition. The number of pupils in grade nine 
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Table I 
The Number of Pupils in Each grade Having 
Various Exercises in Addition Worked Correctly 
*J 
Problems Grades 
7 8 9 10 11 12 
10 5 11 10 7 4 3 
9 7 14 24 12 7 *2 
8 15 23 *19 8 *6 2 
7 34 28 12 *10 % • 1 
6 38 *26 15 11 4 0 
5 *37 24 10 12 0 1 
4 22 18 5 6 0 0 
3 20 12 0 3 2 0 
2 16 4 2 0 0 0 
1 6 4 0 0 0 0 
0 2 0 0 0 0 0 
Median 5. 0 6.2 8. 7 7.8 8.3 9.5 
*Refers to the median score for the grades 
through twelve not reaching the grade eight median score 
is seventeen, twenty-three, two, and one. The remaining 
overlapping can be easily seen from the table. Obvious¬ 
ly, remedial work is in order. The pupils in grade nine 
having only two problems correct, those in grade ten hav¬ 
ing only two or three correct, those in grade eleven with 
only three correct, these are especially in need of atten¬ 
tion. 
(2) Subtraction: The second section on the test 
measured ability to do simple subtraction exercises. These 
were ten exercises in this section. Table II has tabulated 
the number of pupils in the various grades having correct 
answers for these problems. 
The median score for the various grades are approxi¬ 
mately 6.1, 8.9, 8.9, 8.7, 8.3, 7.0. We note that there is 
18 
Table II 
The Number of Pupils In Each Grade Having 
Various Exercises in Subtraction Worked Correctly 
Problems 
7 8 
Grades 
9 10 11 12 
10 6 13 12 7 4 1 
9 15 31 19 18 7 . 1 
8 35 *43 *19 *14 *7 2 
7 41 26 21 9 1 *2 
6 *31 25 10 12 2 3 
5 33 14 12 4 3 0 
4 22 4 2 3 3 0 
3 9 ; 8 2 2 0 0 
2 8 2 0 1 0 0 
1 0 2 0 0 0 0 
0 3 0 0 0 0 0 
Median 6.1 8. 9 8.9 8.7 8.3 7.0 
some progress shown from grades seven through eight, but 
the median remains the same through grade nine. From grade 
ten through twelve, we find a fall in the median scores below 
that of the eighth and ninth grades. In fact, there is 
only nine-tenths of a point difference in the median scores 
of the seventh and twelfth grades. The median score for 
grade seven is 6.1. The number of pupils not equalling 
this score in later grades is thirty, sixteen, ten, six, 
zero. Again we find in this section as in the last, in¬ 
dividuals who did not reach the grade seven median. The 
persons are in need of remedial work in subtraction. 
Those pupils in grades nine, ten, eleven, and twelve hav¬ 
ing two, three, and four problems correct are in dire need 
of attention. 
(3) Multiplication: The third section on the 
test measured ability to do simple multiplication exercises 
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There were seventeen problems In all. The number of pupils 
in the various grades having correct answers for these exer 
cises is shown in Table III, 
Table III 
The Number of Pupils in Each Grade Having 
Various Exercises in Multiplication Worked Correctly 
Problems Grades 
7 8 9 10 11 12 
16 0 2 7 5 2 0 
14 6 22 28 12 7 4 
12 19 32 *22 16 *-11 *'3 
10 25 *26 18 *'12 3 1 
8 43 32 12 10 2 1 
6 *-54 25 6 10 0 0 
4 32 12 2 4 0 0 
2 17 1 1 1 1 0 
0 4 2 1 0 0 0 
Median 6.2 11.6 13.1 10.3 12.3 12.0 
For this section, the median scores for the various 
grades are approximately 6, ►2, 11.6, 13.1, 10.^y 12.3, and 
12.0. The progress < of the grades is continuous from seven 
through nine but in grade ten we note a definite drop below 
that of the eighth grade. Although a progress is shown in 
grade eleven and twelve, the median score is still below 
that of grade nine. The median score for grade seven is 
6,2, The number of pupils in later grades not equalling 
this score is fourteen, four, five, one, and zero. Pupils 
in grade eight or beyond not having reached the median of 
grade seven would appear to be in need of remedial work in 
multiplication. The number of pupils in grade nine through 
twelve not reaching the grade eight median score is twenty- 
two, twenty-five, three, and one. Especially in need of 
attention are those in grade seven having only two to four 
problems correct, those in grade nine having only four to 
six correct, those in grade ten having four to six correct, 
those in grade eleven having two correct. 
(4) Division: The fourth section on the test 
measured ability to do simple division exercises. There 
are sixteen exercises in all. The number of pupils in the 
various grades having correct answers for these exercises 
is shown in Table IV. 
Table IV 
The Number of Pupils in Each Grade Having 
Various Exercises in Division Worked Correctly 
Problems Grades 
7 8 9 10 11 12 
16 0 1 1 1 0 0 
14 1 5 13 12 7 1 
12 3 20 17 7 6 1 
10 13 19 13 10 *2 1 
8 36 15 *15 6 4 1 
6 *48 *47 9 *14 2 *2 
4 42 28 7 8 2 3 
2 32 15 10 11 2 0 
0 25 12 11 6 2 0 
Median 7.9 6.8 8.5 6.1 10.0 6.0 
The median scores for the various grades are approx- 
imately 7.9, 6.8, 8.5, 6.1, 10.0, 6.0. The progress of 
the grades is very irregular. A regression is shown in 
the eighth, tenth, and twelfth grades to a point where 
the median in the twelfth grade is far below that of the 
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seventh grade. The median score for grade seven is 7.9. 
The number of pupils not equalling this score in later 
grades is fifty-five, twenty-eight, twenty-five, six, and 
three. Since the median score 7.9 is closer to eight than 
to seven, a more correct picture might be shown if the median 
for grade seven were considered to be about eight. If this 
were done then the number of pupils not equalling this 
score in later years would be one hundred and two, thirty- 
seven, thirty-nine, eight, five. Showing that approximate¬ 
ly fifty per cent of the students in grades eight, ten, and 
twelve failed to get a median score equal to that of the 
seventh grade. Almost fifty per cent of all the students 
that took the test score between zero and four problems 
on this section. Obviously, a great deal of remedial work 
is needed in this section. 
(5) Fractions, Per Cents, Decimals: The fifth 
section on the test measured ability to do fractions, deci¬ 
mals, and per cen exercises. There were in all thirty- 
seven exercises. The number of pupils in the various grades 
having correct answers for these exercises is shown in 
Table V. 
The median scores for the various grades are approxi¬ 
mately 5.3, 12.8, .1, 13.2, 20.3, and 18. The progress in 
the various grades is rather continuous, with the exception 
of grade nine which shows a tremedous drop, and grade 
twelve showing a slight drop from that of grade eleven. 
The median score for grade eleven is 20.3. The median 
score for grade eight is 12.8. The number of pupils not 
Table V 
The Number of Pupils in Each Grade Having 
Various Exercises in 
Fractions, Decimals, aid Per Cents Worked Correctly 
Problems 
7 8 
Grades 
9 10 11 12 
36 1 0 0 0 0 0 
32 0 0 1 3 1 0 
28 0 4 0 3 3 0 
24 5 11 2 4 8 2 
20 12 22 6 9 *3 1 
16 12 38 8 13 3 *2 
12 18 *37 8 *10 2 3 
8 42 27 9 17 3 1 
4 *43 20 10 8 4 0 
0 58 8 *49 3 0 0 
Median 5.3 12.8 0.1 13.2 20.3 18.0 
equalling this score in later grades is sixty- ■eight. twent 
eight, seven, one. The low score of grade nine in this 
section was one of the determining factors that placed 
it as the lowest class. 
(6) General List: The sixth and last section 
on the test measured ability in interpreting various arith¬ 
metic statements. There were ten problems in all. The num¬ 
ber of pupils in the various grades having correct answers 
for these exercises is shown in Table VI. 
The median scores for the aar ious grades are approx¬ 
imately 1.2, 3.7, .4, 2.0, 4.0, 5.5. The progress is rather 
uniform, with the exception of grades nine and ten. We 
find that this section was another determining factor which 
places grade nine in the lowest class. Ninety per cent of 
the pupils of grade nine were below the median for grade 
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TABLE VI 
The Number of Pupils in Each Grade Having 
Various Exercises in the General List Worked Correctly 
Problems 
7 8 
Grades 
9 10 11 12 
10 0 0 0 1 0 0 
9 0 3 1 1 0 0 
8 0 4 0 1 4 2 
7 1 11 0 7 2 0 
6 2 7 0 4 2 1 
5 1 16 1 3 A *2 
4 10 26 0 8 *4 0 
3 31 *23 2 10 2 2 
2 45 32 3 *10 1 1 
1 *56 25 2 7 2 0 
00 59 21 *88 19 4 1 
Median 1.2 3.7 0.4 2.0 4.0 5 
seven. The remaining overlapping can be easily seen from 
the table. The fact that two-thirds of the toal number of 
pupils that took the test scored between zero to two pro¬ 
blems correct shows a lack of ability in arithmetic reasoning 
(7) Total; In this section, we have tabulated 
the total marks made by the pupils in the various grades. 
There were one hundred exercises in all. These results 
are shown in Table VII. 
The median scores for the various grades are approxi¬ 
mately 24.4, 37.6, 40.9, 48.8, 66.2, 58.0. There appears 
a continuous progress through grade eleven, but showing a 
regression in grade twelve. The median score for grade 
seven is 24.4. The number of pupils not equalling this 
score in later grades is five, two, two, zero, zero. Those 
in grade nine through twelve not reaching the grade eight 
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Table VII 
The Total Number of Problems Worked 
Correctly by Each Pupil in the Various Grades 
Problems 
7 8 
Grades 
9 10 11 12 
100 0 0 0 0 0 0 
90 0 0 0 1 0 0 
80 0 2 0 8 5 0 
70 1 10 6 8 5 2 
60 4 26 12 10 #8 1 
50 19 38 11 11 2 #5 
40 40 43 #21 #17 2 1 
30 68 #34 27 14 3 0 
20 #48 14 18 5 2 0 
10 19 5 2 2 0 0 
0 5 0 0 0 0 0 
Median 24.4 37.6 40.9 48.8 66.2 58. 0 
median score is eighteen. five, two, zero. , No doubt. re- 
medial work is in order for these pupils• The remai ning 
overlapping can be noted from the table. 
(8) Summa ry: The evidence presented shows that 
there is a considerable amount of overlapping. The re are 
several pupils in grades eight, nine, ten; , eleven and 
twelve who do not measure up to the median of grade seven. 
Again we find pupils in g rades nine, ten. eleven , twelve 
who are inferior to the median of grade eight pupils. Such 
re suits being shown, there is definitely a need for a re- 
medial program in all sections of the test. 
COMPARISON WITH NATIONAL NORMS 
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CHAPTER IV 
Comparison with National Norms 
Another question this study seeks to answer is how 
well the pupils tested in the study compare with the na¬ 
tional norms provided with the test. Obviously, if the 
pupils rank high even the lower members of each class may 
not be in particular need of remedial work. The results 
shown in this chapter are in answer to this question. 
The various sections of the test are treated in order. 
(1) Addition: How well did the pupils in the 
study compare with national norms in addition? This is 
shown in Table VIII. 
Table VIII 
Comparison of Median Scores of Pupils 
in Addition with National Norms for Various Grades 
5 6 7 
Grades 
8 9 10 11 12 
National Norms 4.2 5.2 6.2 7.2 8.0 7.8 8.2 8.8 
Pupils 5.0 6.2 8.7 7.8 8.3 9.5 
It is found by this table that grades seven and eight 
are below the national norms. The median of the pupils in 
grade seven is below the national norm for grade six, 
and the median for grade eight is equal to the national nom 
for grade seven. Grades nine, ten, eleven, and twelve have 
medians equal to or more than the national norms. 
27 
(2) Subtraction: The results made in subtrac¬ 
tion by the pupils as compared with national norms for this 
section are shown in Table IX* 
Table IX 
Comparison of Median Scores of Pupils 
in Subtraction with National Norms for Various Grades 
5 6 7 
Grades 
8 9 10 11 12 
National Norms 3.8 4.8 7.2 7.4 8.2 8.6 8.2 8.4 
Pupils 6.1 8.9 
a>
 
•
 
CO
 8.7 8.3 7.0 
All of the grades with the exception of grades seven 
and twelve are above the national norms. The median for 
grade twelve is below the national norm for grade seven. 
The highest norm is for grade ten and that is surpassed by 
medians of grades seven, eight, and ten. 
(3) Multiplication: A comparison of the pupils 
in the study and the national norms in multiplication iso 
shown in Table X. 
Table X 
Comparison of Median Scores of Pupils in 
Multiplication with National Norms for Various Grades 
5 6 7 
Grades 
8 9 10 11 12 
National Norms 3.0 4.9 7.8 9.0 10.8 12.0 12.6 12.6 
Pupils 6.2 11.6 13.1 10.3 12.3 12.0 
The only grades in which the median is above the norm 
are grades eight and nine. The median for grade ten is 
below the norm for grade nine. The other grade showing a 
marked difference is that of grade seven where the median 
falls well below the norm for that grade. 
(4) Division: What comparison is there between 
the scores of the pupils in the study with national norms 
in division? This is shown in Table XI. 
Table XI 
Comparison of Median Scores of Pupils 
in Division with National Norms for Various Grades 
5 6 7 . 
Grades 
& 9 10 11 12 
National Norms 1.3 4.0 4.4 5.0 5.3 7.3 7.2 9.6 
Pupils 7-9 &.& 3.5 6.1 10.0 6.0 
As a whole, grade twelve seems to have fared rather 
poorly in this section. The median for this grade is slight¬ 
ly above that of the norm for the ninth grade. Although 
grade ten is belowits norm, it is still above the norm for 
grade nine. The other grades are well above thbir norms. 
(5) Fractions, Decimals, Per Cents: How well 
did the pupils in the study compare with national norms in 
fractions, decimals, and per cents? This is shown in Table 
XII. 
In this section a low ebb is reached by both grades 
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Table XII 
Comparison of Median Scores of Pupils 
in Fractions, Decimals, Per Cents 
with National Norms for Various Grades 
5 6 7 
Grades 
8 9 10 11 12 
National Norms 0.0 0.8 14.5 12.5 16.1 12.1 13.3 18.1 
Pupils 5.3 12.8 0.1 13.2 20.3 18.0 
seven and nine, grade nine being the poorer of the two grades. 
In fact, the median for grade nine is much below that of 
grade six. Although the median for grade seven is much be¬ 
low the norm for that grade, it is still well above the norm 
for grade six. 
(6) General List: What degree of improvement is 
shown in comparing the pupils with national norms in the 
general list? This is shown in Table XIII. 
Table XIII 
Comparison of Median Scores of Pupils 
in the General List with National Norms for Various Grades 
5 6 7 
Grades 
8 9 10 11 12 
National Norms 0.0 1.3 1.7 4.3 5.1 5.1 4.5 6.7 
Pupils 1.2 3.7 0.4 2.0 4.0 5.5 
The median for each grade in this section is . found to 
be below the national norm for that grade. As in the last 
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section, grade nine has made an extremely poor showing in 
its result. The median for grade nine is well below the 
national norm for grade six. It is also noted that the med¬ 
ian for grade ten is only slightly above the national norm 
for grade seven. 
(7) Total Scores: The resulting scores made by 
the pupils in the study compared with the national norms 
is shown in Table XIV. 
Table XIV 
Comparison of Median Scores of Pupils 
on Whole Test with National Norms for Various Grades 
Grades 
5 6 7 8 9 10 11 12 
National Norms 12.8 20.9 41.8 45.4 54.0 53.4 54.0 61.4 
Pupils 24.4 37.6 40.9 48.8 66.2 58.0 
All of the grades are below the national norms ex¬ 
cept grade eleven. The medians for grades seven and nine 
are extremely low in comparison with the difference in 
the other grades. 
(8) Summary: Table XV is a summary of the various 
sections of the test showing those grades which are above 
or below the national norms. Also specified in the table 
are those grades which are considerably above or consider¬ 
ably below the national norms. 
Prom this table, the outstanding facts that can be 
noted is that grades seven and twelve are below the na- 
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Table XV 
Classification of Grades as to 
Their Position in Regard to National Norms 
Sections 
7 8 
Grades 
9 10 11 12 
Addition / - / / 
Subtraction / / / 
Multiplication - /* /* •• A - 
Division /-* /* /* 
\/ 
•• /\ /* ■■ A 
Fractions, 
Per Cents,etcr* / -*>1“ / /* — 
General List Ar •• A - 
= equals the national norm 
/ above the national norm 
below the national norm 
/-«- considerably above the national norm 
considerably below the national norm 
tional norms in practically every section of the test, 
the only exceptions being grade seven which did consider 
ably above the national norm in division, and grade 
twelve was above the national norm in addition. 
REMEDIAL PROGRAM 
*: 
. •* 
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CHAPTER V 
Remedial Program 
The third question of the study was concerned with 
the effect of providing a remedial program in arithmetic. 
Time would not permit the inclusion of more than one grade 
in this program and the ninth grade was chosen—not be¬ 
cause it was most in need of remedial work, but because 
the schedule was such as to make the work more possible 
there. The procedure is described in Chapter II. In ef¬ 
fect, it consisted of three steps, as follows: 
1. Administering a preliminary test 
2. G-iving remedial program 
3. Administering the final test 
The comparison of the results of the preliminary test 
and the final test and the resulting gains accruing are 
found in this chapter. Each section of the test is treated 
separately. 
(1) Addition: Success of the remedial program 
so far as addition is concerned is found in Table XVI. 
The difference in the means for both tests shows an 
increase of .8 of a point in the final test. Since the 
critical ratio of difference is three, it is evident that 
the remedial program was successful. A critical ratio of 
3.0^indicates that the chances are nine hundred and ninety- 
seven to one thousand that the difference is reliable; 
that is, if the experiment were repeated, the final test re¬ 
sults would still be greater than the preliminary. 
1. Garrett, Henry E. Statistics in Psychology and Education 
New York: Langmans*^ Green and Company, ly35. 
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Table XVI 
The Comparative Results on 
the Preliminary and Pinal Tests in Addition 
Problems Preliminary Test Pinal Test 
10 12 21 
9 22 21 
8 17 20 
7 17 11 
6 11 13 
5 3 3 
4 4 4 
3 5 1 
2 2 0 
1 0 0 
0 0 0 
Me ans 7.1 7.9 
Standard deviation 2.23 1.40 
Standard error of means .23 .14 
Standard error of difference .26 
Critical ratio of difference 3.0 
(2) Subtraction; The outcome of the remedial 
program so far as subtraction is concerned is found in 
Table XVII. 
In this section, we find an increase in the arith¬ 
metic means of 1.2 points. When the critical ratio of 
difference is three or more, it is indicative of a suc¬ 
cessful experimental program—then a critical ratio of 
5.2 gives even a greater degree of certainty that this 
is true. 
(3) Multiplication: The results of the remedial 
program for multiplication is found in Table XVIII. 
The means in this section has increased 1.7 points 
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Table XVII 
The Comparative Results on 
the Preliminary and Pinal Tests in Subtraction 
Problems Preliminary Test Pinal Test 
10 13 
9 13 
8 18 
7 12 
6 ' 16 
5 12 
4 6 
3 3 
2 0 
1 0 
0 0 
Means 7.1 
Standard deviation 1.80 
Standard error of means .18 
Standard error of difference .23 
Critical ratio of difference 5.2 
26 
26 
18 
6 
12 
5 
1 
0 
0 
0 
0 
8.3 
1.51 
.15 
Table XVIII 
The Comparative Results on 
the Preliminary and Pinal Tests in Multiplication 
Problems Preliminary Test Pinal Test 
16 7 17 
14 20 37 
12 30 25 
10 12 3 
8 14 6 
6 8 6 
4 1 0 
2 1 0 
0 0 0 
Means 11.1 12.8 
Standard deviation 3.02 2.68 
Standard error of means .3 .3 
Standard error of difference .42 
Critical ratio of difference 4.0 
in the final test. A cnticsl ratio of four fi.gs.in shows 
a high degree of reliability. 
(4) Division: Table XIX shows the effect of 
the remedial program in division. 
Table XIX 
The Comparative Results on 
the Preliminary and Pinal Tests in Division 
Problems Preliminary Test Pinal Test 
16 2 2 
14 12 24 
12 22 21 
10 17 19 
8 7 12 
6 9 7 
4 13 6 
2 9 3 
0 4 0 
Means 8.6 10.4 
Standard deviation 4.40 1.70 
Standard error of means .46 .17 
Standard error of difference .48 
Critical ratio of difference 3.7 
In this section, the means of the final test is 1.8 
points more than that of the preliminary test. The criti¬ 
cal ratio of difference of 3.7 is again indicative of a 
high degree of certainty that this experiment if repeated 
would favor the remedial program. 
(5) Fractions, Decimals, Per Cents: How success 
ful was the remedial program so far as fractions, decimals 
per cents is concerned? This is found in Table XX. 
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Table XX 
The Comparative Results on 
the Preliminary and Pinal Tests in Fractions, 
Decimals, Per Cents 
Problems Preliminary Test Final Test 
36 1 1 
32 4 15 
28 19 11 
24 14 20 
20 16 14 
16 11 16 
12 12 4 
8 12 7 
4 5 5 
0 12 1 
Means 16.7 20.8 
Standard deviation 9.68 8.32 
Standard error of means .94 .85 
Standard error of difference 1.26 
Critical ratio of difference 3.2 
The means shows a marked increase of 4.1 points in 
the final test. From the critical ratio, the remedial 
program is again found to be satisfactory. 
(6) Ceneral List: The effect of the remedial 
program for the general list is found in Table XXI. 
The means of the final test is 1.3 more than the 
preliminary test. Again, we find that the critical ratio 
indicates that upon repetition we would find that the 
final tests* marks would be greater than those made on 
the preliminary test. 
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Table XXI 
The Comparative Results on the 
Preliminary and Pinal Tests in the General List 
Problems Preliminary Test Pinal Test 
10 2 2 
9 0 8 
8 2 6 
7 9 8 
6 10 10 
5 14 12 
4 7 15 
3 10 6 
2 14 12 
1 8 10 
0 22 4 
Means 3.2 4.5 
Standard deviation 2.60 2.63 
Standard error of means .26 .27 
Standard error of difference .35 
Critical ratio of difference 3.7 
(7) Total: Success of the remedial program s( 
far as the totals on the test are concerned is found in 
Table XXII. 
Table XXII 
The i Comparative Results on the 
Preliminary and Final Tests i for the Total Marks 
Problems Preliminary Test Pinal Test 
100 0 0 
90 1 7 
80 6 16 
70 12 29 
60 22 11 
50 14 15 
40 15 4 
30 14 8 
20 9 2 
10 1 0 
0 0 0 
Means 49.3 62.9 
Standard deviation 17.9 17.5 
Standard error of means 1.8 1.8 
Standard error of difference 2.5 
Critical ratio of difference 5.4 
(8) Success in Terms of National Norms: The final 
question would be the degree to which the remedial program 
had succeeded in bringing the pupils up to the national 
norms for their grade. This is shown in Table XXIII. 
Table XXIII 
Comparison of Pinal Scores 
Following the Remedial Program with 
National Norms for Grade Nine 
Add. Subt. Mult. Div. Prac • Gen. Total 
National Norms 8.0 8.2 10.8 5.8 16.1 5.1 54.0 
Pinal Scores 7.9 8.3 12.8 10.4 20.8 4.5 62.9 
In this comparison, it is found that the final scores 
are all above the national norms with the exception of the 
scores in addition and the general list. The former is 
•1 of a point under the national norm, and the latter is 
.6 of a point under the national norm. In turn, for sub¬ 
traction, multiplication, division, fraction, and the total 
score, we find that the final scores are .1, 2.0, 5.4, 4.7, 
8.9 points above the national norms respectively. 
5? 
SUMMARY OP CONCLUSIONS 
-V . 
41 
CHAPTER VI 
Summary of Conclusions 
This study was concerned with the arithmetical abi¬ 
lity of pupils in-a secondary school system, and the ef- 
/ / S 
feet of providing ajDrief, concentrated, remedial program 
to correct the observed weaknesses. Prom the evidence 
presented in the preceding chapters, the following con¬ 
clusions may be drawn: 
a. There is a great deal of overlapping bet¬ 
ween grades in arithmetical ability. Many pupils in 
grades nine, ten, eleven, and twelve are inferior to the 
median grade eight pupil. 
b. The overlapping occurs in all phases of arith¬ 
metical ability measured by the test. 
c. The grade median increases each year through 
grade nine, and then tends to retrogress. 
d. In general, all the grades, with the excep¬ 
tion of grade eleven, were below the national norms so 
far as total scores were concerned. 
e. Most grades were below the national norms in 
some phases and above in others. 
f. There was definite evidence of the need of a 
remedial program. 
g. The remedial program succeeded in advancing 
the pupils by a quantity which was statistically reliable. 
h. The remedial program succeeded in advancing the 
pupils to the point where they equalled or exceeded the 
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national norms in all phases of the test except in addi¬ 
tion and the general list. 
(1) Discussion: Some of the important facts con¬ 
sidered in the program were as follows: 
a. Reasoning was emphasized 
b. Arithmetic used in practical situ¬ 
ations 
c. Understandings were developed 
d. Developing of systematic techniques 
e. Interest features provided 
f. Consideration of different ability 
levels 
Although it is felt that the method of presentation and 
contents of the program were satisfactory, I do feel that 
the question of time in administering the program should 
be considered in more detail. Instead of concentrating 
the work in a limited time, I would suggest that it be 
worked in with the first year algebra course during the 
course of the year. At intervals of two weeks, a class 
period would be spent on some fundamental in arithmetic. 
However, in this program, I feel a step further can 
be taken with those pupils who stand extremely low in com¬ 
parison with the rest of the class, by taking them as a 
separate group entirely and meeting more often with them. 
In short, determine the individuals In the ninth grade who 
do not measure up to the median of the seventh and eighth 
grades, and concentrate more of the remedial work on this 
group. 
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